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PREFACE 

This  study  of  the  effects  of  gin  cleaning  and  use  of  card  crusher  rolls 
and  varying  carding  rates  on  spinning  quality  of  cotton,  Mississippi  1965-66 
season,  is  one  of  a  group  of  studies  conducted  during  the  last  decade  by  the 
Economic  Research  Service  and  the  Agricultural  Research  Service  of  the 
Department  of  Agriculture  in  cooperation  with  the  National  Cotton  Council,  gin 
machinery  manufacturers,  ginners,  and  producers.   Results  of  related  studies 
are  given  in  Literature  Cited  (l,  2,  5,  9j>  10;  an(i  11  on   page  ll)  and  in  the 
following  reports : 

Effects  of  Cleaning  Practices  at  Gins  on  Fiber  Properties  and  Mill  Per- 
formance of  Cotton.   A  Progress  Report.   By  Marketing  Research  Division, 
Agricultural  Marketing  Service.   Mktg.  Res.  Rpt.  269*  Aug.  1958- 

Effects  of  Cotton  Ginning  Practices  on  Cotton  Yarn  Properties,  Weaving 
Performance,  and  Fabric  Properties.  By  Edward  H.  Shanklin,  and  Robert  A. 
Mullikin,  Mktg.  Res.  Rpt.  655.  May  196^. 

Comparative  Performance  of  Saw  and  Roller  Gins,  Acala  and  Pima  Cotton. 

By  W.  E.  Chapman,  Jr.  and  V.  L.  Stedronsky.   Mktg.  Res.  Rpt.  695.   June  1965 

Moisture  Restoration  to  Cotton  at  the  Gin,  Effects  on  Fiber  and  Spinning 
Properties.   By  Gino  J.  Mangialardi,  A.  Clyde  Griffin,  and  Edward  H. 
Shanklin,  Jr.   Mktg.  Res.  Rpt.  708.   Aug.  1965 . 

Drying  and  Cleaning  Cotton  at  the  Gin- -Effect  on  Fiber  Properities  and 
Spinning  Performance,  San  Joaquin  Valley,  1959*   By  V.  L.  Stedronsky, 
John  E.  Ross,  and  Edward  H.  Shanklin,  Jr.   Mktg.  Res.  Rpt.  710.  Dec.  1965. 

Comparative  Effects  of  Mechanical  Picking  Spindles  and  Hand  Picking  on 
Cotton  Quality  and  Spinning  Performance  in  Mississippi,  1960-63.   By 
E.  Buford  Williamson,  Charles  S.  Shaw,  Zolon  M.  Looney,  and  Edward  H. 
Shanklin,  Jr.   Mktg.  Res.  Rpt.  730.   Jan.  1966. 

Comparative  Effects  of  an  Experimental  and  Conventional  Seed  Cotton 
Drying  System  on  Cotton  Fiber  Properties.  By  Edward  H.  Shanklin,  Jr., 
Konrad  Semrau,  and  Preston  E.  La  Ferney.   Mktg.  Res.  Rpt.  733 •   April  1966- 


Trade  names  are  used  in  this  publication  solely  for  the  purpose  of  pro- 
viding specific  information.  Mention  of  the  trade  names  does  not  constitute 
ndorsement  of  the  product  or  discrimination  against  other  products  by  the 
\    S.  Department  of  Agriculture. 
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SUMMARY  AND  CONCLUSIONS 

Significant  improvement  in  processing  performance  and  yarn  quality  from  use 
of  crusher  rolls  and  from  high  production  carding  indicate  potential  means  for 
reducing  manufacturing  costs  of  cotton.  Apart  from  differences  in  waste,  the 
effects  of  the  limited  variation  in  ginning  treatments  are  too  small  to  have  ec- 
onomic significance. 

These  are  the  conclusions  of  a  study  "based  on  a  test  involving  36  hales  of 
Mississippi  Delta  cotton  harvested  in  19^5  • 

The  cotton  was  subjected  to  two  different  intensities  of  seed  cotton  clean- 
ing, and  was  ginned  with  none,  one,  and  two  lint  cleaners,  making  a  total  of  six 
different  cleaning  machinery  combinations . 

After  the  opening  and  picking  processes  were  completed,  laps  were  divided 
into  72  spinning  lots  and  spun  into  ^Os  yarn.   Eighteen  lots  were  processed  at 
each  of  the  following  four  conditions :   carded  at  10  pounds  per  hour  with  and 
without  crusher  rolls  on  a  conventional  carding  system,  and  carded  at  25  and  at 
^0  pounds  per  hour  with  crusher  rolls  on  a  high -production  carding  system.   On 
the  conventional  system,  cylinder  speed  was  170  r.p.m.,  licker-in  speed  was  k55 
r.p.m.,  and  flat  speed  was  3  inches  per  minute.   On  the  high -production  system, 
these  speeds  were  increased  to  305  r.p.m.,  7^5  r.p.m.,  and  10  inches  per  minute. 
Certain  card  settings  differed  slightly  between  the  two  systems. 

The  test  results  showed  only  small  and  usually  insignificant  effects  of 
ginning  treatments  upon  fiber  properties  or  spinning  performance .   Both  the  more 
intense  seed  cotton  cleaning  arrangement  and  lint  cleaners  removed  a  significant 
amount  of  foreign  matter.  Use  of  lint  cleaners  tended  to  cause  a  higher  nep 
count  in  card  web  than  did  ginning  without  lint  cleaners.   Good  control  of  lint 
moisture  during  ginning  and  high  Micronaire  readings  kept  fiber  breakage  during 
ginning  at  a  minimum. 

Use  of  card  crusher  rolls  produced  l6  fewer  ends  down  in  spinning  (a  re- 
duction of  29  percent)  and  k   units  higher  yarn  appearance  index  than  did  process- 
ing without  card  crusher  rolls .   Interactions  between  crusher  roll  treatments 
and  other  treatments  were  not  significant. 

Large  differences  in  processing  performance  and  yarn  quality  were  found 
between  the  conventional  and  high -production  carding  systems.   Spinning  end 
breakage  on  the  conventional  carding  system  both  with  and  without  crusher  rolls 
was  almost  twice  as  much  as  on  the  high -production  system.  But  differences  in 
performance  and  yarn  quality  at  different  carding  rates  on  the  high -product ion 
system  were  small.  More  waste  was  removed  by  carding  at  the  slower  rate,  but 
this  did  not  result  in  better  spinning  performance  or  higher  yarn  quality. 
Interactions  of  carding  rate  with  other  treatments  were  not  significant. 

Economic  findings  were  limited  primarily  to  directional  effects  of  crusher 
rolls  and  carding  systems  on  costs  of  processing.  Both  card  crusher  rolls  and 
high-production  carding  were  shown  to  be  capable  of  reducing  processing  costs 
without  damage  to  quality,  although  the  magnitudes  of  these  reductions  could 


not  "be  determined  from  this  study.   Grade  differences  in  the  study,  although 
wide,  showed  little  relationship  to  processing  performance  or  to  yarn  quality. 
This  indicates  that  from  an  economic 'standpoint  the  importance  of  trash  was 
overemphasized  in  the  grading  of  these  cottons.   Therefore,  it  appears  that  re- 
visions are  needed  in  the  present  system  for  grading  cotton.   The  findings  in- 
dicate that: 

(1)  Card  crusher  rolls  can  he  effective  in  reducing  end  "breakage  and  proc^ 
essing  costs ,  and  in  increasing  yarn  quality. 

(2)  Changing  from  conventional  to  high-production  carding  with  crusher 
rolls  as  defined  in  this  study,  can  result  in  improved  spinning  per- 
formance, reduced  processing  costs,  and  improved  yarn  quality. 

(3)  Carding  rates  on  the  high -production  system  can  he  increased  without 
apparent  damage  to  processing  performance  and  yarn  quality. 

(k)     There  is  a  need  for  revisions  in  the  present  system  of  marketing  cot- 
ton. 

(5)   Fiber  breakage  from  gin  cleaning  can  be  minimized  by  careful  control 
of  lint  moisture  content  during  ginning.   This  confirms  previous 
findings  of  the  U.S.  cotton  ginning  research  laboratories. 
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SPINNING  QUALITY  OF  COTTON  AS  AFFECTED  BY  GIN  CLEANING,  CARD 
CRUSHER  ROLLS,  AND  VARYING  CARDING  RATES,  MISSISSIPPI,  1965-66  SEASON 

"07 

Preston  E.  LaFerney,  Robert  A.  Mullikin,  and 
Charles  S.  Shaw  1/ 

INTRODUCTION 

The  presence  of  foreign  matter  in  cotton  presents  difficulties  in  manu- 
facturing, and  affects  both  producers '  returns  and  manufacturers '  costs .  The 
presence  of  trash  in  cotton  and  the  methods  used  to  remove  trash  to  a  great  ex- 
tent determine  the  processability  and  end-use  value  of  cotton. 

Studies  have  identified  many  of  the  difficulties  associated  with  trash  re- 
moval and  have,  to  some  extent,  indicated  the  kinds  of  actions  required  to  clean 
cotton  while  preserving  its  inherent,  desirable  qualities.  Generally,  these 
studies  have  shown  that  although  potential  dangers  from  excessive  machine  clean- 
ing exist  (l,  2,  k3    5.,  6,  9 )   10j  and  ll);  crusher  rolls  installed  in  the  manu- 
facturing plant  can  be  used  to  clean  cotton  without  apparent  fiber  damage  (k,   6, 
and  J) .  2/ 

Questions  have  arisen  as  to  the  feasibility  of  increasing  rates  of  carding 
as  a  means  of  reducing  manufacturing  costs .   When  this  can  be  done  successfully, 
a  very  important  saving  in  cotton  processing  costs  can  be  accomplished. 

This  study  continues  and  extends  previous  work  concerning  effects  of  gin 
cleaning  and  use  of  crusher  rolls  on  cotton  quality  and  begins  an  investigation 
of  the  effects  of  different  rates  of  carding.   The  purpose  of  the  total  program 
is  to  obtain  data  needed  to  improve  marketing  of  cotton.   Specifically,  the  ob- 
jectives of  this  study  were  (l)  to  determine  the  effects  on  the  processing  per- 
formance of  cotton,  of  variations  in  seed  cotton  and  lint  cleaning  at  the  gin, 
and  of  use  of  card  crusher  rolls  at  various  carding  rates,  and  (2)  to  study  the 
relationships  among  these  effects,  the  costs  of  processing,  and  the  present 
marketing  system. 

METHOD  OF  STUDY 


Harvesting  and  Ginning 

Thirty-six  bales  of  test  cotton  from  the  Delta  area  of  Mississippi  were 
purchased  during  the  1965-66  crop  year.  All  test  cotton  was  mechanically 


1/  Dr.  LaFerney  is  an  agricultural  economist  in  the  Economic  Research 
Service;  Mr.  Mullikin  and  Mr.  Shaw  are  cotton  technologists  in  the  Agricultural 
Research  Service. 

2/  Underscored  figures  in  parentheses  refer  to  items  in  the  Literature 
Cited,  page  11 . 


harvested  from  the  same  farm  to  assure  a  high  degree  of  uniformity  of  inherent 
fiher  qualities.  Bales  for  all  test  lots  were  taken  from  the  field  at  random 
hut  were  arranged  in  clocks  or  replications  prior  to  ginning  and  spinning. 

Six  different  cleaning  machinery  arrangements  were  used  at  the  gin.   Two 
seed  cotton  cleaning  setups  were  used  at  each  of  three  levels  of  lint  cleaning. 
Six  full  bales  were  ginned  under  each  of  the  six  ginning  conditions  (two  bales 
for  each  of  the  three  ginning  and  spinning  replications  or  blocks),  making  a 
total  of  36  bales.   Lint  slide  moisture  was  controlled  within  a  range  of  from  5 
to  6  percent  for  each  test  condition.   The  average  distribution  of  foreign  mat- 
ter in  the  seed  cotton  wagon  samples  was  as  follows:  hulls,  2.1;  sticks  and 
stems,  0-5;  large  leaf,  1.8;  small  leaf,  2.k;   pin  trash,  0.8;  and  motes,  0.9 
percent,  making  an  overall  total  of  8.5  percent. 


Processing 

After  test  cottons  were  ginned  they  were  moved  to  Clemson,  S.C.,  to  the 
USDA  cotton  pilot  spinning  plant  for  processing.   Within  each  replication, 
the  two  bales  from  a  given  ginning  condition  were  blended  in  the  opening  room 
and  processed  into  1^-ounce  picker  lap.   Laps  from  each  two-bale  mix  were  then 
divided  into  four  separate  groups  or  spinning  lots .   Two  of  these  lots  were 
carded  at  10  pounds  per  hour--one  with  and  one  without  use  of  crusher  rolls. 
The  remaining  two  lots  were  carded  at  25  and  ^0  pounds  per  hour  with  crusher 
rolls.   The  carding  system  used  for  the  two  higher  carding  rates  was  different 
from  the  system  used  to  card  at  10  pounds  per  hour.   Several  settings  and  speeds 
differed  in  the  two  carding  systems.   Details  of  the  card  settings  and  speeds 
used  are  given  in  appendix  B,  table  h.     A  pressure  of  260  pounds  was  used  on  the 
crusher  rolls.  After  being  carded,  all  spinning  lots  were  processed  alike  into 
^-Os  yarn  using  1.25  hank  roving,  3*71  yarn  twist  multiplier,  and  11,000  spindle 
speed.   Details  of  the  processing  equipment  and  settings  used  are  given  in  ap- 
pendix A.   All  processing  at  the  spinning  plant  was  done  under  controlled  atmos- 
pheric conditions  (75®  Fahrenheit  and  55  percent  relative  humidity) . 


Testing 

Ginned  lint  moisture  readings  and  oven  tests  were  made,  and  the  bales  were 
classed  for  grade  and  staple. 

Fiber  testing  was  performed  under  standard  atmospheric  conditions  (70° 
Fahrenheit  and  65  percent  relative  humidity)  following  procedures  recommended 
by  the  American  Society  of  Testing  Materials. 

3/   Overhead  cleaning  treatments : 

Setup  No.  1  -  multipath  drier,  unit  stick-remover,  6-cylinder  cleaner, 
and  multipath  drier.   (Referred  to  in  this  report  as 
minimum.  ) 
Setup  No.  2  =  No.  1  plus  7-cylinder  cleaner.   (Referred  to  in  this 

report  as  "maximum.") 
Lint  cleaning  treatments:  none,  one,  and  two  lint  cleaner(s). 


Suter-Webb  arrays  Digital  Fibrograph,  Pressley  strength,  and  Micronaire  tests 
were  made  on  ginned  lint  samples.  Digital  Fibrograph,  Pressley  strength,  and 
Micronaire  tests  were  also  made  on  samples  of  card  web. 

Waste  from  the  opening,  picking,  and  carding  processes  was  collected  and 
weighed.  Shirley  Analyzer  nonlint  content  was  also  determined  for  the  ginned 
lint. 

The  following  tests  of  spinning  performance  and  yarn  quality  were  made : 
(l)  ends  down  per  thousand  spindle  hours  (EDMSH),  (2)  single  strand  and  skein 
strength  of  yarn,  (3)  Uster  imperfections,  and  (k)   yarn  grade  (index). 


Statistical  Analysis 

Data  were  analyzed  for  statistical  significance  by  split-plot  analysis  of 
variance.  Lint  cleaner  treatments,  which  were  included  at  three  levels,  were 
further  analyzed  by  Duncan's  Multiple  Range  Test  when  the  analysis  of  variance 
indicated  significance  at  or  beyond  the  95  percent  level  (12) .  Detailed  sum- 
maries of  selected  statistical  analyses  are  given  in  tables  5-23>  appendix  B. 
In  the  body  of  the  report,  only  the  appropriate  treatment  means  and  levels  of 
significance  are  shown. 


RESULTS 


Ginning  Treatments 

Effects  of  overhead  and  lint  cleaning  treatments  on  fiber,  processing,  and 
yarn  qualities  were  not  statistically  significant  in  most  cases.   In  the  ginned 
lint  only  foreign  matter  was  significantly  affected  by  the  degree  of  cleaning 
at  the  gin.  All  differences  in  fiber  properties  among  the  lots  of  cotton  lint 
subjected  to  the  different  ginning  treatments  were  very  small  and  insignificant. 
Although  there  was  an  apparent  tendency  for  length  and  length  uniformity  to  de- 
crease as  lint  cleaners  were  added,  only  the  small  difference  in  array  mean 
length  between  no  lint  cleaner  and  two  lint  cleaners  was  statistically  sig- 
nificant (table  l) . 

In  the  card  web,  no  fiber  property  was  significantly  affected  by  either 
overhead  or  lint  cleaning,  although  (as  in  the  ginned  lint)  there  was  a  tendency 
toward  shorter  and  less  uniform  length  of  fibers  as  lint  cleaners  were  added. 
In  ginned  lint  and  in  card  web,  differences  in  fiber  properties  among  the  gin- 
ning treatments  were  very  small  and  were  not  significant.   The  good  control  of 
lint  moisture  during  ginning  and  the  unusually  high  Micronaire  reading  (table  l) 
kept  fiber  breakage  during  ginning  at  a  minimum. 

Significant  effects  of  ginning  treatments  are  discussed  separately  below: 

Overhead  cleaning. — Shirley  Analyzer  nonlint  content,  total  manufacturing 
waste,  EDMSH,  and  break  factor  were  affected  by  overhead  cleaning  (tables  1  and  2) 
Foreign  matter,  as  measured  by  the  Shirley  Analyzer  and  total  manufacturing 
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waste  were  significantly  greater  with  minimum  than  with  maximum  overhead  clean- 
ing.  This  difference  was  not  reflected  in  classer's  grade.   Although  the  dif- 
ferences were  not  large ,  maximum  overhead  cleaning  was  associated  with  higher 
EDMSH  and  with  lower  break  factor  than  was  minimum  overhead  cleaning. 

Lint  cleaners . --Classer's  grade,  Shirley  Analyzer  nonlint  content,  total 
manufacturing  waste,  neps  in  card  web,  and  yarn  appearance  were  significantly 
affected  by  lint  cleaners  (tables  1  and  2  and  figure  l) .   As  expected,  use  of 
one  or  two  lint  cleaners  significantly  reduced  foreign  matter  content.   This 
difference  was  also  reflected  in  classer's  grade. 

The  small,  significant  increase  of  neps  in  card  web  with  addition  of  lint 
cleaners  may  account  for  the  slightly  higher  yarn  appearance  index  with  no  lint 
cleaners.   These  differences  in  yarn  appearance,  although  significant,  were  very 
small. 

Interaction  of  overhead  and  lint  cleaning. --Few  of  the  interactions  tested 
in  the  study  were  significant.   The  three -factor  interaction  of  overhead  clean- 
ing and  lint  cleaning  with  crusher  rolls  or  at  various  carding  rates  was  not 
always  significant.   Most  of  the  interactions  shown  to  be  statistically  sig- 
nificant were  inconsistent  and  did  not  provide  any  strong  evidence  of  important 
interacting  effects  on  which  conclusions  might  be  based.   The  one  exception  was 
the  interaction  of  overhead  and  lint  cleaning  in  measurements  of  length  dis- 
tribution.  Although  neither  overhead  cleaning  nor  lint  cleaning  had  a  sig- 
nificant overall  effect  on  length  distribution,  the  interaction  when  overhead 
and  lint  cleaning  were  increased  simultaneously  was  associated  with  a  small,  but 
significant,  decrease  in  fiber  length  uniformity. 


Crusher  Rolls 

Results  of  the  crusher  roll  phase  of  this  study  involving  conventional 
carding  only  were  presented  in  a  report  by  Mullikin  and  LaFerney   (3)»   The 
study  showed  the  same  results,  in  general,  as  the  two  previous  foreign  matter 
studies  conducted  at  the  Spinning  Laboratory  (k_  and  6) .  Use  of  the  crusher 
rolls  at  the  card  resulted  in  a  1.5  higher  average  nep  count  in  card  web,  l6 
fewer  ends  down  during  spinning  (a  28-percent  reduction),  fewer  imperfections 
in  yarn,  and  slightly  higher  yarn  appearance  index  than  did  processing  without 
use  of  the  rolls  (table  3)«   These  differences  were  somewhat  smaller  than  cor- 
responding differences  found  in  the  two  earlier  studies,  but  they  were  consistent 
with  earlier  findings  and  were  statistically  significant.  An  unusually  small 
variation  in  break  factor  was  responsible  for  the  small  average  difference  of 
11  units  being  statistically  significant --under  usual  circumstances  a  difference 
of  this  magnitude  is  not  significant.   Use  of  crusher  rolls  showed  no  important 
interactions  with  other  treatments . 


Carding  Rate 

Detailed  results  of  the  carding  rate  study  were  presented  in  the  Mullikin 
and  LaFerney  report  (3)«  Since  the  carding  system  for  the  carding  rate  of  10 
pounds  per  hour  was  different  from  that  for  the  other  two  rates,  it  should  be 


Sample  Machinery  Arrangements 

A       Drier,  6-cylinder  cleaner,  unit  stick-remover,  drier,  7-cylinder 
cleaner,  and  two  lint  cleaners. 

B       Same  as  A  except  rJ-cylind.er   cleaner  omitted. 

C       Same  as  A  except  one  lint  cleaner. 

D       Drier,  6-cylinder  cleaner,  unit  stick -remover,  drier,  and  one  lint 
cleaner. 

E       Same  as  A  except  lint  cleaners  omitted. 

F       Same  as  D  except  lint  cleaners  omitted. 


Figure  1. — Samples  of  machine -pi eked  cotton  from  the  same  field  after  sub- 
jection to  six  different  machinery  arrangements  in  the  cotton  gin. 
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noted  that  comparing  the  results  of  carding  at  the  10 -pound  rate  with  results  of 
carding  at  the  25-  or  ^0 -pound  rate  amounts  to  comparing  carding  systems --not 
comparing  rates  alone.   The  conventional  and  high -production  carding  systems 
produced  considerably  different  results .   Spinning  end  breakage  for  the  con- 
ventional carding  system  was  about  twice  as  high  as  that  for  the  high -production 
system.   Since  several  speeds  and  settings  differed  between  conventional  and 
high  production  carding,  the  data  do  not  show  the  exact  cause  of  the  differences 
in  performance  of  the  two  systems.   Further  investigations  are  underway. 

Important  differences  between  results  of  carding  at  25  and  at  kO   pounds  per 
hour  on  the  high -production  system  were  few.   The  differences  in  average  number 
of  neps  and  in  yarn  appearance  index,  although  statistically  significant,  were 
very  small.   The  significantly  smaller  percentage  of  manufacturing  waste  removed 
by  carding  at  ^0  pounds  per  hour  apparently  did  not  affect  spinning  performance 
or  yarn  quality.   Carding  at  ^0  pounds  per  hour  resulted  in  essentially  the 
same  spinning  performance  and  yarn  quality  as  carding  at  25  pounds  per  hour. 


ECONOMIC  ASPECTS 

The  real  extent  of  potential  gains  in  efficiency  from  proper  ginning,  op- 
timum carding  rates,  or  use  of  crusher  rolls  becomes  known  only  when  effects  en 
costs  and  returns  are  made  known.  Effects  of  the  experimental  variables  in  this 
study  on  the  economics  of  manufacturing  are  discussed  in  this  section. 

Effects  on  Manufacturing  Costs 

Only  the  effects  of  card  crusher  rolls  and  high -production  carding  are  dis- 
cussed in  this  section,  since  different  ginning  conditions  did  not  produce  sub- 
stantial differences  in  processing  performance  or  yarn  quality  in  this  test. 

Crusher  rolls. --Differences  in  quality  of  yarn  produced  with  and  without 
use  of  card  crusher  rolls  were  not  large  and  would  not  influence  greatly  the 
market  prices  received  for  yarn.   Any  tendency  to  affect  yarn  value,  however, 
was  on  the  plus  side  for  use  of  crusher  rolls . 

The  only  available  index  of  spinning  performance  in  the  study  was  EDMSH. 
The  28  percent  reduction  in  EDMSH  by  use  of  card  crusher  rolls  certainly  in- 
dicates the  direction  of  effect--a  substantial  improvement  in  processing  per- 
formance from  use  of  crusher  rolls .  But  available  manufacturing  cost  data  which 
might  be  used  to  assess  this  effect  economically  relate  to  different  rates  of 
production  at  a  constant  level  of  EDMSH.   No  reliable  data  are  available  with 
which  to  translate  a  given  reduction  in  EDMSH  into  differences  in  rate  of  pro- 
duction or  into  differences  in  spinning  costs  per  pound.   Thus,  from  the  data 
generated  in  this  study  two  findings  are  obvious:   (l)  card  crusher  rolls  can  be 
used  to  substantially  reduce  manufacturing  costs,  and  (2)  additional  information 
is  needed  concerning  rates  of  production  so  that  more  specific  statements  can 
be  made  concerning  the  economic  effects  of  crusher  rolls  in  processing,   The 
second  finding  is  particularly  relevant  since  manufacturing  firms  find  it  more 
advantageous  to  increase  production  rates  in  order  to  improve  raw  cotton  quality 
than  to  decrease  labor.  A  recent  study  showed  that  potential  savings  through 
efficient  trash  removal  were  about  twice  as  great  when  achieved  through  increased 


production  rates  as  when  achieved  through  reduced  labor  assignments  (8).   Al- 
though this  comparison  was  based  on  an  approximated  relationship  between  EDMSH 
and  rate  of  production,  the  differences  appear  to  be  realistic  in  view  of  man- 
ufacturers '  experience . 

High -production  carding. --This  study  indicates  that  there  are  two  potential 
means  of  reducing  manufacturing  costs  by  use  of  high -production  carding:   (l) 
a  change  from  conventional  to  high -production  carding  as  defined  in  this  study 
produces  a  50 -percent  reduction  in  EDMSH  without  apparent  damage  to  yarn  quality, 
and  (2)  rates  of  production  up  to  ^0  pounds  per  hour  on  a  high-production  card- 
ing system  appear  to  be  attainable  without  damage  to  spinning  performance  or 
yarn  quality.   Again,  the  50 -percent  reduction  in  EDMSH  accomplished  by  changing 
from  conventional  to  high -production  carding  only  indicates  the  direction  of  ef- 
fect on  cost  of  spinning --a  reduction  by  changing  to  high -production  carding. 
More  specific  information  concerning  the  extent  of  this  reduction,  which  man- 
ufacturers need  in  making  decisions  as  to  the  most  economical  carding  systems 
for  specific  situations,  will  be  available  only  when  differences  in  EDMSH  can  be 
translated  into  differences  in  cost  of  processing.   However,  once  the  change  to 
high -production  carding  has  been  made,  increasing  the  carding  rate  from  25  to  40 
pounds  per  hour  should  result  in  at  least  a  30 -percent  reduction  in  carding  costs 
even  after  the  slightly  higher  maintenance  cost  of  the  high -production  system 
is  taken  into  account. 


Implications  for  Marketing 

At  196^-65  Memphis  market  prices,  grade  improvements  from  adding  one  or  two 
lint  cleaners  would  be  worth  about  6  cents  per  pound  to  the  producer  (without 
allowing  for  weight  losses),  kj      The  6-cent  difference  is  much  greater  than  is 
necessary  to  offset  weight  losses  from  trash  removed  during  spinning.  Aside 
from  differences  in  waste,  the  different  ginning  conditions  of  the  study  pro- 
duced essentially  the  same  processing  performance  and  yarn  quality  when  card 
crusher  rolls  were  used.   Stated  alternatively,  results  of  the  crusher  roll  com- 
parison indicate  that  substantial  quantities  of  foreign  matter  can  be  left  in 
ginned  lint  and  removed  during  mill  processing  with  no  adverse  effect  on  pro- 
cessing performance  other  than  the  greater  amount  of  waste  removed.   This  sug- 
gests that  foreign  matter  in  cotton  may  be  nothing  more  than  a  weight  loss 
factor  and  that  current  price  differences  overemphasize  the  importance  of  trash. 
The  adoption  of  crusher  rolls  and  high -production  carding  in  manufacturing  fur- 
ther emphasizes  the  need  for  revision  in  the  present  system  for  marketing  raw 
cotton. 

k/   Six  cents  per  pound  was  the  average  difference  between  SLM  1-3/32  and 
Go  l-l/l6  in  the  Memphis  market  during  196^-65.  Most  bales  ginned  with  no  lint 
cleaners  were  classed  below  grade  LM  Light  Spot.   Their  value  was  assumed  to 
be  the  same  as  GO. 
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APPENDIX  A.   PROCESSING  EQUIPMENT  AND  SETTINGS  FOR  COTTONS  USED  IN  THIS  STUDY 


Process 


Opening : 

Picking: 
Carding: 

Drawing: 


Equipment  and  Settings 

2  "blender  feeders,  one  vertical  opener, 
one  lattice  opener,  one  F-5  hopper  feeder 

l4-ounce  lap;  2  section,  1-process  picker 

50 -grain  sliver;  four  conventional  cards, 
one  high-speed  card 

First  process:   8  ends  up,  50-grain  sli- 
ver fed,  53 -grain  sliver 
delivered 
Second  process:  8  ends  up,  53-g**ain  sli- 
ver fed,  55-grain  sliver 
delivered 


Roving: 
Spinning: 


55-grain  sliver  fed,  1.25  hank  roving 
delivered,  I.30  twist  multiplier 

1.25  hank  roving  fed,  single  creel,  40s 
yarn  delivered,  3*71  twist  multiplier, 
11,000  spindle  speed 
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APPENDIX  B.   TABLES 


Table  k. — Settings  and  speeds  used  on  conventional  and  high-production  cards, 

Mississippi  cotton,  1965-66  season 


Item 


Conventional 
card 


High -production 
card 


Settings 
Flats  to  cylinder: 

Front 

Middle 

Back 

Front  plate  to  cylinder,  top: 

Ends 

Middle 

Front  plate  to  cylinder,  bottom: 

Ends 

Middle 

Doffer  to  cylinder 

Dof f er  comb  to  doffer 

Take-off  roll  to  doffer 

Cylinder  screen  to  cylinder,  front, 
Speeds 

Cylinders 

Licker-in 

Flats  per  minute 


Inches 

0.012 
.012 
.012 

.03^ 
•  03^ 


Inches 

0.012 
.010 
.012 

.03^ 
.0^0 


.022 

.017 

.022 

.022 

.007 

.006 

.017 

-  -  - 

_  _  » 

.007 

.250 

•125 

R.p.m. 

R.p.m. 

170 

305 

U55 

765 

Inches 

Inches 

10 


13 


Table  5- — Array  upper  quartile  length  of  card  web  by  ginning  and  crusher  roll 
treatment ,    and  analysis  of  variance,  Mississippi,  1 965-66  season 


No.  lint 
cleaners  and 
replication  no. 


Minimum  overhead 


'Crusher  rolls 


'   No  crusher 
rolls 


Maximum  overhead 


Crusher  rolls 


No  crusher 
rolls 


None  : 

1 

2 

3 

Average 

One: 

1 

2 

3 

Average 

Two; 

1 

2 

3 

Average , 


1.21 
1.18 

1.19 


1.193 


1.20 
1.21 
1.20 


1.203 


1.20 
1.20 
1-19 


1.197 


-Inches 


1.22 

1.21 

1.18 

1.21 

1.20 

1.19 

1.200 


1.20 
1.20 
1.22 


1.207 


1.20 
1.19 
1.17 


I.I87 


1.203 


1.20 
1.19 
1.20 


1.197 


1.19 
1.20 
1.18 


1.190 


1.23 
1.19 
1.18 


1.200 


1.18 
1.20 
1.20 


1.193 


1.19 
1.14 

1.19 


1.173 


Analysis  of  Variance 


Treatment 


Level  of  Significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Crusher  rolls 

Overhead  cleaning  and  crusher  rolls 

Overhead  cleaning  and  crusher  rolls 

Lint  cleaning  and  crusher  rolls 


Not  statistically  significant 
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Ta"ble  6. --Array  upper  quartile  length  of  card  we"b  "by  ginning  and  carding  rate 
treatment,  and  analysis  of  variance ,   Mississippi^  1 965-66  season 


c 

No.  lint 
leaner s   and 
plication  no. 

Minimum 

overhead 

Maximum 

overhead 

re 

25  lb./hr. 

!  ^0 

lb./hr. 

25  lb./hr. 

:  H-o 

lb./hr. 

None 
1. 

. 

1.19 
1.18 
1.19 

-  -  -  Inches 

1.21 
1.19 
1.18 

1.21 
1.21 
1.19 

1.20 

2 

1.21 

3. 

Average . 
Average. 

1.18 

1.187 

1.193 

1.203 

1.197 

One: 
1. 
2. 

3- 

1.19 
1.19 
1.19 

1.18 
1.20 
1.17 

1.17 
1.20 
1.16 

1.18 
1.20 
1.15 

1.190 

1.183 

1.177 

1.177 

Two: 
1. 

1.18 
1.19 
1.17 

1.21 
1.19 
1.18 

1.18 

1.17 
1.20 

1.19 
1.18 
1.18 

2. 
3- 

Average . 

1.180 

1.193 

1.183 

1.183 

Analysis  of  variance 


Treatment 


Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Carding  rate 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 
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Table  7. — Array  mean  length  of  card  web  "by  ginning  and  crusher  roll  treatment, 
and  analysis  of  variance,  Mississippi,  1965-66  season 


No.  lint 
cleaners   and 
replication  no. 


Minimum  overhead 


"Crusher  rolls 


No  crusher 
rolls 


Maximum  overhead 


Crusher  rolls 


No  crusher 
rolls 


None : 

1 

2 

3 

Average, 

One: 

1 

2 

3 

Average , 

Two: 

1 

2 

3 

Average 


■96 

93 

>95 


9^7 


•  95 
.96 

•  96 


.957 


97 
96 
95 


960 


■Inches  ■ 


•98 
•9^ 
•  95 


■957 


•  95 
•98 


•  963 


•95 
93 
■  92 


933 


97 

1.00 

96 

•  95 

95 

.9* 

960 


.96 

•95 
•  95 


•  953 


•95 

•95 
.92 


9^0 


963 


•9h 
•95 

•96 


•  950 


•95 
.90 

•92 


•  923 


Analysis  of  variance 
Treatment  Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Crusher  rolls 

Overhead  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 


Significant  at  the  95 -percent  level 
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Ta"ble  8. — Array  mean  length  of  card  web  "by  ginning  and  carding  rate  treatment, 
and  analysis  of  variance,  Mississippi,  1965-66  season 


No.  lint 
leaner s  and 
plication  no. 

Minimum 

overhead 

Maximum 

overhead 

re 

25  Ib./hr. 

1  k0 

lh./hr. 

25  lh./hr. 

1    ^° 

lb./hr. 

None 
1. 
2. 

: 

:     -93 
•93 
•93 

•96 
•92 

.96 
•96 
•9^ 

•96 
.96 
.94 

3 

Average . 

•  930 

•  9^0 

•953 

•953 

One: 
1. 

•93 
•9^ 
■  9h 

•93 
•  95 
.91 

•92 
•95 
•91 

•93 
•95 
•89 

2 

3 

Average . 

•  937 

.930 

•  927 

.923 

Two: 
1. 

2. 

•93 

•  9h 

•  92 

•96 
•  93 

•93 
•91 
.96 

•93 
•92 
•91 

3 

Average . 

:     .930 

•  9^3 

•933 

.920 

Analysis  of  variance 
Treatment  Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Carding  rate 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 
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Ta"ble  9«  --Array  fibers  shorter  than  one-half  inch  of  card  web  by  ginning  and 
crusher  roll  treatment,  and  analysis  of  variance,  Mississippi,  1965^ 
66   season 


No.  lint 
cleaners  and 
replication  no. 


Minimum  overhead 


: Crusher  rolls 


No  crusher 
rolls 


Maximum  overhead 


Crusher  rolls :  No  crusher 

rolls 


: 

11.6 
12.2 

11-3 

None : 

1.  . 

2.  . 
3.. 

8-7 
11.8 
12.1 

10.2 
10.7 
11.0 

9-^ 
10.6 
11.8 

: 

11.70 

IO.87 

10.63 

10.60 

One  : 

1.  . 

: 

11.7 
10.8 
ll.l 

11.7 
10.7 
10.4 

11.2 
11.7 
11.4 

11.9 
12.3 
11.4 

2.  . 
3.. 

.  .  : 

• 

11.20 

10.93 

11.43 

11.87 

Two: 

1.  . 

2.  . 
3-- 

: 

ll.l 

11.0 
11.7 

11.7 
13.2 
13.6 

11-5 
12.3 

14.1 

11.4 
14.8 
14.0 

J 

11.27 

12.83 

12.63 

13.40 

Analysis  of  variance 
Treatment  Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Crusher  rolls 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 

Significant  at  the  99-percent  level 
Not  statistically  significant 
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Table  10. — Array  fibers  shorter  than  one-half  inch  of  card  web   by  ginning  and 
carding  rate  treatment ,    and  analysis  of  variance,  Mississippi,  19^5 ■ 
66   season 


No .  lint 
leaners  and  \- 
plication  no.  . 

Minimum 

overhead 

Maximum 

overhead 

re 

25  Ib./hr. 

:  kO   Ib./hr. 

25  lb./hr. 

1   ^° 

lb./hr. 

None 

1. 
2. 
3. 

Average . 
Average . 
Average . 

• 

13.2 
13-2 
12.8 

11.7          IO.7 
12-9          11-5 
13-9          11-7 

11.7 
12.1 
11.  k 

13.07 

12.83 

11.30 

11-73 

: 

One : 

1. 
2. 
3. 

13.2 
11.9 
12.3 

13-1 
12.2 
lA-7 

13.1 
11.9 
3A.3 

13.0 
12.0 
16.0 

12.  Vf 

13.33 

13.10 

13.67 

Two: 
1. 
2. 

3. 

.  .  . .  : 

13.1 

12.2 
13.6 

11.8 
12.0 
13.5 

13.3 
14.0 

11.7 

13.6 

13.9 
15.0 

12.97 

12.^3 

13.00 

14.17 

i 

Analysis  of  variance 
Treatment  Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Carding  rate 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 

tl  M  II 

Significant  at  the  95 -percent  level 
Not  statistically  significant 
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Table  11. — Array  coefficient  of  variation  of  card  veb  by  ginning  and  crusher 
roll  treatment,  and  analysis  of  variance,  Mississippi,  1965-66  season 


No .  lint 

cleaners  and 

replication  no. 


Minimum  overhead 


'  Crusher  rolls 


No  crusher 
rolls 


Maximum  overhead 


Crusher  rolls 


No  crusher 
rolls 


-Percent- 


None: 

1 

2 

3 

Average , 

One: 

1 

2 , 

3 

Average. 

Two: 

1 , 

2 

3 

Average , 


33 
33 
33 


33.0 


3^ 

33 
33 


33.3 


32 

33 
33 


32.7 


31 
33 
3^ 


32.7 


33 
33 
32 


32.7 


33 

3^ 
3^ 


33.7 


32 
33 
33 


32.7 


33 
3^+ 
3^ 


33-7 


33 
3^ 
36 


3^-3 


31 
32 
33 


32.0 


33 
3^ 
32 


33-0 


33 
36 
36 


35-0 


Analysis  of  Variance 
Treatment  Level  of  Significance 

Not  statistically  significant 
Significant  at  the  95 -percent  level 
Not  statistically  significant 


Overhead  cleaning 

Lint  cleaning 

Overhead  and  lint  cleaning 

Crusher  rolls 

Overhead  cleaning  and  crusher  rolls 

Lint  cleaning  and  crusher  rolls 


Significant  at  the  95 -percent  level 
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Tahle  12. --Array  coefficient  of  variation  of  card  weo  "by  ginning  and  carding 

rate  treatment >  and  analysis  of  variance ,   Mississippi ,    1 965 -66  season 


No.  lint 
cleaners  and 
replication  no. 


Minimum  overhead 


25  Ib./hr.   :  kO   lD./hr. 


Maximum  overhead 


25  lh./hr.   :  hO   lb./hr. 


-----------  -Percent-  -  - 


None :  : 

1 :  3^ 

2 :  3^ 

3 :  35 

Average : 3^«3 

One:  : 

1 :  35 

2 :  3^ 

3 :  35 

Average :  3^-»7 

Two:  : 

1 :  35 

2 :  3^ 

3 .:  35 

Average :  3^«7 


3^ 

33 

3^ 

33 

36 

3^ 

3^.7 


3h 
3^ 
36 


3^.7 


33 
33 
35 


33-7 


33-3 


35 
3^ 
35 


3^.7 


35 
36 
33 


3^-7 


3^ 
3^ 
33 


33.7 


3^ 
3^ 

37 


35-0 


35 
36 
36 


35.7 


Analysis  of  variance 
Treatment  Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Carding  rate 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 
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Table  13  • — Neps  per  100  square  inches  of  card  web  "by  ginning  and  crusher  roll 
treatment^  and  analysis  of  variance ,   Mississippi  _,  1965-66  season 


No.  lint 

cleaners  and 
replication  no . 


Minimum  overhead 


Crusher  rolls :  No  crusher 
•     rolls 


Maximum  overhead 


Crusher  rolls 


No  crusher 
rolls 


None :  : 

1 :     7 

2 :     7 

3 : 6__ 

Average : 6.7 

One:  : 

1 :     7 

2 :     6 

3 : L_ 

Average : 7  -0 

Two:  : 

1 :     7 

2 :     8 

3 -__^9_ 

Average :     8.0 


-Nepj 


k 
6 
k 


4.7 


6 

k 

8 


6.0 


6 
6 

7 


6.3 


6 
8 
7 


7.0 


8 
8 
6 


7.3 


9 

8 


8.3 


6 
7 

5 


6.0 


8 
6 

6 


6.7 


Treatment 


Analysis  of  variance 


Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Crusher  rolls 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 


Significant  at  the  99-percent  level 
Not  statistically  significant 
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Ta"ble  l4.--Neps  per  100  square  inches  of  card  web  by  ginning  and  carding  rate 
treatment.,  and  analysis  of  variance,  Mississippi,  1965-66  season 


No.  lint 
cleaners  and 


Minimum  overhead 


replication  no.  '25  Ib./hr, 


kO   lb./hr. 


Maximum  overhead 


25  lb./hr. 


kO   lb./hr, 


None  : 

1 

2 

3 

Average , 

One : 

1 

2 

3 

Average , 

Two: 

1 , 

2 

3 

Average . 


^3 


5.0 


6.0 


-Nep_S' 


5 

k 

6 

6 

k 

k 

JL-0 

6 

8 
6 


6.7 


6.7 


M 


5-3 


6'.  3 


5.7 


7-3 


7-3 


Analysis  of  variance 


Treatment 


Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Carding  rate 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 

Significant  at  the  99-percent  level 
Not  statistically  significant 

Significant  at  the  99-Percent  level 
Not  statistically  significant 
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Table  15. — Corrected  EDMSH  "by  ginning  and  crusher  roll  treatment,  and  analysis 
of  variance.,  Mississippi,  1965-66  season 


No.  lint 

leaners   and 
plication  no. 

Minimum 

overhead 

Maximum 

overhead 

c 

re 

"  Crusher  re 

lis 

:  No 

crusher 
rolls 

Crusher  re 

lis 

:  No 

crusher 
rolls 

None : 

1 

!       ^3 

:     32 
38 

-  -  EDMSH  - 

55 
60 

39 
37 
h6 

h6 

2 

k9 

100 

3- 

37-7 

56.3 

40.7 

65.0 

One: 
1. 

2. 

27 

22 

39 

35 
35 
53 

43 
32 
75 

4l 
39 
57 

3- 

29.3 

4l.O 

50.0 

45.7 

Two: 
1. 

4l 
39 
^7 

^7 
42 

53 

47 
35 
39 

64 

2 

44 

3. 

129 

42.3 

47-3 

40.3 

79.0 

Analysis  of  variance 
Treatment  Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Crusher  rolls 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Significant  at  the  95 -percent  level 
Not  statistically  significant 

II  IT  II 

Significant  at  the  95 -percent  level 
Not  statistically  significant 
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Table  16. --Corrected  EDMSH  by  ginning  and  carding  rate  treatment,  and  analysis 
of  variance,  Mississippi  1965-66  season 


No .  lint 
cleaners  and 
replication  no, 


Minimum  overhead 


25  lb./hr, 


kO   lb./hr, 


Maximum  overhead 


25  lb./hr. 


kO   lb./hr, 


None  : 

1 

2 

3 

Average , 

One: 

1 

2 

3 

Average, 

Two: 

1 

2 

3 

Average , 


13 

23 
36 


2^.0 


Ik 
13 
27 


18.0 


21 
18 

15 


18.0 


EDMSH- 


12 

15 

18 

2k 

33 

23 

21.0 


15 
11 
20 


15.3 


Ik 

25 
16 


18.3 


20.7 


21 
15 

35 


23.7 


17 

30 

^3 


30.0 


13 
21 

19 


17.7 


15 

21 
32 


22.7 


22 

23 

kO 


28.3 


Analysis  of  variance 
Treatment  Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Carding  rate 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 
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Table  17  •  --Break  factor  index  "by  ginning  and  crusher  roll  treatment,  and 
analysis  of  variance,  Mississippi,  1965-66  season 


c 

No.  lint 
leaner s   and 
plication  no . 

Minimum 

Dverhead 

Maximum  overhead 

re 

■  Crusher  rolls 

:   No 

crusher 
rolls 

Crusher  rolls ■ 

No  crusher 
rolls 

Average . 
Average . 
Average . 

• 

• :      19^7 
. :      1903 
. :      1863 

-  -  -  Inde: 

1909 
1884 
1871 

None 
1. 
2. 
3. 

1868 
1816 
1852 

1864 
1805 
1866 

. :      1904.3 

1888.0 

1845-3 

1845.0 

One: 
1. 
2. 
3. 

• :      1879 

1886 

. :      1838 

1904 

1886 
1845 

i860 
1848 
1862 

I856 
1820 
1813 

. :      I867.7 

1878.3 

1856.7 

1829.7 

Two: 
1. 
2. 
3- 

. :      1906 
. :      1795 
. :      1865 

1903 
1774 
1853 

1878 
1778 
1843 

1875 
1756 
1803 

. :      I855.3 

1843-3 

1833.0 

1811.3 

Analysis  of  variance 


Treatment 


Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Crusher  rolls 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Significant  at  the  95 -percent  level 

Not  statistically  significant 
tt       ti  11 

Significant  at  the  95 -percent  level 
Not  statistically  significant 


26 


Ta"ble  18. — Break  factor  "by  ginning  and  carding  rate  treatment,  and  analysis  of 
variance;,  Mississippi,  1965-66  season 


Q 

No.  lint 
leaners  and 
plication  no. 

Minimum 

overhead 

Maximum 

overhead 

re 

;  25  lb./hr. 

i  ^0 

Ib./hr.   ; 

25 

Ib./hr. 

!   ^0 

Ib./hr. 

None 
1. 

2. 
3- 

1907 
.  :      l84l 
. :      1855 

-  -  Break  factor 

1907 
I872 
1835 

1853 
1815 
1841 

1854 
1823 
1844 

.:      1867.7 

1871.3 

1836.3 

1840 . 3 

One: 
1. 
2. 

3. 

. •      1854 

1844 

. :      I85O 

1920 
1892 
1826 

1877 
1839 
1856 

1861 

1833 
1834 

.:      1849-3 

1879-3 

1857-3 

1842.7 

Two: 
1. 
2. 

.  :'      I863 
. :      1770 

1903 
1758 
1867 

1891 
1769 
1798 

1840 
1790 

3. 

. :      1852 

1760 

. :      1828 . 3 

1842.7 

1819.3 

1796.7 

Analysis  of  variance 


Treatment 


Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Carding  rate 

t 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 


Significant  at  the  95 -percent  level 
Not  statistically  significant 
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Table  19. — Yarn  appearance  "by  ginning  and  crusher  roll  treatment,  and  analysis 
of  variance,,  Mississippi,  1965-66  season 


No .  lint 

; 

Minimum 

overhead 

Maximum 

overhead 

c 

• 

re 

plication 

no. 

■ 

Crusher  rolls 

:   No  crusher 
:      rolls 

|  Crusher  rolls 

:  No 

crusher 
rolls 

None 

: 

• 

- 

1  . 

• 

99 

97 

9k 

90 

P. 

• 

93 

90 

93 

90 

3- 

Average. 

: 

99 

91 

100 

9k 

93. 7 

92.7 

95.7 

91.3 

One: 

1. 

• 

90 

90 

91 

86 

P. 

• 

92 

87 

92 

89 

3- 

Average. 

: 

91 

90 

96 

90 

91.0 

89-0 

93-0 

88.3 

Two: 

1  . 

• 

96 

90 

93 

93 

?. 

• 

91 

90 

9k 

90 

3. 

Average . 

• 

97 

91 

93 

90 

9^.7 

90.3 

93.3 

91.0 

Analysis  of  variance 


Treatment 


Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Crusher  rolls 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 
Significant  at  the  99-percent  level 
Not  statistically  significant 
Significant  at  the  99-Percen"t  level 
Not  statistically  significant 
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Tattle  20. --Yarn  appearance  "by  ginning  and  carding  rate  treatment,  and  analysis 
of  variance  Mississippi,  1965-66  season 


c 

No .  lint 
Leaners  and 
plication  no. 

: 

Minimum 

overhead 

Maximum 

overhead 

re; 

25  lb./hr. 

:  ko 

lb./hr. 

25 

lb./hr. 

:  ko 

lb./hr. 

None 
1. 

. 

: 

108 
100 
101 

-   -   -Yarn  appearance 

104 

96 

102 

index-  - 

99 
100 
107 

96 

98 

102 

2. 

Average . 

• 

103.0 

100.7 

102.0 

98.7 

One: 
1. 

: 

96 

98 

103 

93 
93 

100 

98 

97 
103 

93 

91 
96 

2. 

Average . 

• 

99.0 

95.3 

99-3 

93.3 

Two: 
1. 

• 

107 

99 
100 

102 
92 

99 

110 

93 
100 

102 

2. 

. 

92 

96 

s. 

Average, 

• 

102.0 

97-7 

101.0 

96.7 

Analysis  of  variance 


Treatment 


Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Carding  rate 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 


Significant  at  the  99-percen"t  level 
Not  statistically  significant 
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Ta"ble  21.--Neps  per  1^000  yards  yarn  "by  ginning  and  crusher  roll  treatment,  and 
analysis  of  variance^  Mississippi^  1 965 -66  season 


No.  lint 
cleaners  and 
replication  no. 


Minimum  overhead 


Crusher  rolls ' 


!   No  crusher 


rolls 


Maximum  overhead 


Crusher  rolls 


No  crusher 
rolls 


None  : 

1 

2 

3 - 

Average 

One: 

1 

2 

3 

Average 

Two: 

1 

2 

3 

Average 


372 

5^3 

361 

57^ 

337 

525 

387 

jkh 

312 

508 

319 

538 

3^0.3 


386.7 


371 

379 
328 


359o 


525-3 


559-3 


5^6.0 


355.7 


360.3 


565 

385 

55^ 

386 

519 

322 

364.3 


552.0 


419 

537 

389 

5^6 

387 

570 

380 

57^ 

354 

571 

312 

475 

531-7 


551 
56I+ 
562 


559.0 


Analysis  of  variance 


Treatment 


Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Crusher  rolls 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 
it        it  tt 

Significant  at  the  95 -percent  level 
Significant  at  the  99 -per cent  level 
Not  statistically  significant 
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Table  22. — Neps  per  1_,000  yards  yarn  "by  ginning  and  carding  rate  treatment,  and 
analysis  of  variance,  Mississippi,  1965-66  season 


No .  lint 

ind 
no . 

Minimum 

overhead 

Maximum 

overhead 

replication 

;  25  Ib./hr. 

;  ko 

Ib./hr. 

25 

Ib./hr. 

:  ^0 

Ib./hr. 

None: 

1 

2 

3 

250 

319 
2^2 

307 
369 
272 

315 
297 
2kk 

352 
3^5 
29^ 

270.3 

316.0 

285.3 

330.3 

One: 

1 

268 

318 
2K6 

33^ 
379 
277 

271 

3^3 

2kk 

353 

2 

369 

3 

307 

277-3 

330.0 

286.0 

3^3-0 

Two: 

1 

293 
338 
279 

320 
386 
32U 

29^ 
363 
260 

31^ 

2 

^09 

271 

3 

Average . 

303.3 

3^3-3 

305.7 

331.3 

Analysis  of  variance 


Treatment 


Level  of  significance 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Carding  rate 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Not  statistically  significant 


Significant  at  the  99-PerC(=;n"b  level 
Not  statistically  significant 
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Table  23 •--Yarn  irregularity  coefficient  of  variation  by  ginning  and  crusher 

roll  treatment,  and  analysis  of  variance.  Mississippi ,    1^6^-66   season 


No.  lint 
cleaners   and 
replication  no. 


Minimum  overhead 


: Crusher  rolls  :  No  crusher 
:  :    rolls 


Maximum  overhead 


Crusher  rolls  :  No  crusher 
:     rolls 


None : 

1 

2 

3...  ..... 

Average 

One: 

1 

2 

3 

Average 

Two: 

1 

2 

3 

Average 


-    -    -    -    -   Percent    - 

21.7 

21.6 

21.5 

21.8 

21.8 

22.0 

22.0 

22.2 

21.2 

21.2 

21.5 

22.0 

21.57 


21.5 
21.7 

21.0 


21.40 


21.73 


21.60 


21.8 

21.5 
22.1 


21 


21.4 

21.8 

22.2 

22.2 

21.6 

22.3 

22.10 


21.67 


21.80 


21.77 


22.00 


21.5 

21.9 

22.1 

22.4 

21.8 

21.7 

22.00 


21.2 

21-9 

22.2 

22.4 

21.9 

22.1 

22.13 


Analysis  of  Variance 
Treatment  Level  of  significance 

Not  statistically  significant 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Crusher  rolls 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Significant  at  the  99-Percent  level 
Not  statistically  significant 
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Table  24. --Yarn  irregularity  coefficient  of  variation  by  ginning  and  carding 

rate  treatment,  and  analysis  of  variance- Mississippi.,  1965-66  season 


No.  lint 
cleaners j,  and 
replication  no. 


Minimum  overhead 


25  lb./hr, 


40  lb./hr, 


Maximum  overhead 


25  lb./hr.   :   40  lb./hr, 


None : 

1 

2 

3 

Average 

One : 

1 

2 

3 

Average 

Two: 

1 

2 

3 

Average 


-  -    -  -    -Percent    - 

21.0 

21.4 

21.6 

21.3 

22.1 

21.6 

21.7 

21-5 

21.6 

21.0 

21.2 

21.4 

21.57 


21.33 


21.8 

21.7 
21.7 


21.73 


21.33 


21.2 

21.2 

21.3 

21.3 

21.5 

21.2 

21.23 


21.4 
21.8 
22.0 


21.73 


21.50 


21.50 


21.90 


21.40 


21.3 

21.5 

22.2 

21.8 

21.0 

21.6 

21.63 


21.2 

21.0 

22.6 

22.3 

21.9 

21.4 

21.57 


Analysis  of  variance 


Treatment 


Overhead  cleaning 

Lint  cleaning 

Overhead  cleaning  and  lint  cleaning 

Carding  rate 

Overhead  cleaning  and  carding  rate 

Lint  cleaning  and  carding  rate 


Level  of  significance 


Not  statistically  significant 
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